Wavelength-specific activation of MAP kinase family proteins by monochromatic UV irradiation.
The depletion of stratospheric ozone causes related increase in UV light below about 310 nm, which significantly affects biological and ecological systems. To understand the wavelength-specific effects of UV light, Molt4 cells (human T lymphoma cells) were irradiated with a series of monochromatic UV lights and the activities of three members of the mitogen-activated protein (MAP) kinase group were examined. Extracellular signal-regulated kinase was specifically activated within 1 min after UV irradiation in the range 320-360 nm. In contrast, P38 kinase was activated by 270-280 nm light with a peak at 1 min after irradiation. c-Jun N-terminal kinase activation was observed in a narrow range of UV light with a sharp peak at 280 nm occurring in 10 min. JNK translocated from the cytosol to the nucleus upon irradiation, while P38 remained in the cytosol even after UV irradiation. The activation of three MAP kinases was prevented by antioxidant reagents, suggesting that an oxidative signal initiates these responses. These results confirm that UV light affects various cellular functions through the activation of intracellular signaling systems including MAP kinase family proteins. However, the UV-induced activities of the separate MAP kinases show distinctly different dose, time and wavelength dependencies.